
Section 1.4  
Defining Data Spread

Dispersion

A measure of the spread of data including the range of 
the data and the variation within the set of data.

Note:  The "range" gives a good indication of the amount 
of spread, but is a poor indicator of variation within the 
data.  It also provides no information about the location of 
the central values.

Section 1.4 -- Pg.27



Standard Deviation

A number that describes the spread within a set of data.  
It represents the average distance a random piece of data 
is likely to be located from the mean of the data.

-->In other words:
-If there are lots of values far away from the 

mean, the standard deviation will be greater than if most 
of the values are close to the mean.

-Note:  The standard deviation does not indicate 
the location of the data but how the data values within a 
set relate to each other and to the mean.

Refer to Pg.27-29
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White Pines?

For a numerical description of the data spread, calculate the 
Standard Deviation.  
First calculate the Standard Deviation for White Pines:

The square root of the mean
of the squared deviations:

Determine the Standard Deviation for Scotch Pines



Review of Steps for calculating Standard Deviation:

Step #1 = Find the X of the data

Step #2 = Calculate the distance each data value is from 
the mean.  Square the difference.

Step #3 = Find the X of the sum of the squares.

Step #4 = Find the square root of the mean.

23.4

4.84



Douglas Fir Example:  Answer

Even if a data set has a greater range that does not mean 
that it will have a greater standard deviation.
The two extremes values (the first and last numbers) 
may be farther away from the mean, however the 
remaining values might be closer or even at the mean, 
which would mean that the overall variation might not be 
greater.

See example:   Douglas fir values
0.4, 10.4, 10.4, 10.4, 10.4, 10.4, 10.4, 10.4, 20.4

The range is 20.0  (20.4 - 0.4) 
this is greater than for scotch and white pines

The standard deviation is 4.71
this is less than for scotch and white pines

Practice Problem
The amount of snowfall, in centimeters, on eight days were measured and 
recorded:  

6 8 10 15 3 6 4 12

a) Find the mean snowfall.

b) Copy and complete the following table for the data:

c) Calculate the mean of the squared difference.

    d) Find the square root of your answer in (c).  
What is the standard deviation of the data? 



Practice Problem
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8

8
8
8
8
8
8
8
8

8 ­ 3 = 5
8 ­ 4 = 4
8 ­ 6 = 2
8 ­ 6 = 2
8 ­ 8 = 0
8 ­ 10 = ­2
8 ­ 12 = ­4
8 ­ 15 = ­7

25
16
4
4
0
4
16
49

118/8 = 14.75

14.75 = 3.84

Classwork/Homework

The hours of TV watched per week by 12 families in Newcastle are:

34 22 28 0 17 30 18 26 28 8 3 24

a) Find the mean of the data?

b) Copy and complete the following table for the data:

c) Calculate the mean of the squared difference.

    d) Find the square root of your answer in (c).      
What is the standard deviation of the data? 



Classwork/Homework
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19.8

20 34
22
28
0
17
30
18
26
28
8
3
24

34
22
28
0
17
30
18
26
28
8
3
24

­

­
­
­
­
­
­
­
­
­
­
­

= ­14
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20

20
= ­2
= ­8
= 20
= 3
= ­10
= 2
= ­6
= ­8
= 12
= 17
= ­4

196
4
64
400
9

100
4
36
64
144
289
16

1326/12 = 110.5

110.5 =    10.53 =  10.5  or  11

Warm-up
The hours of playing video games per week by 12 random teenagers:

0 7 15 4 6 10 18 25 0 2 0 9

a) Find the mean of the data?

b) Copy and complete the following table for the data:

hrs playing 
video games

c) Calculate the mean of the squared difference.

    d) Find the square root of your answer in (c).      
What is the standard deviation of the data? 
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8
8
8
8
8
8
8
8
8
8
8
8

0
7
15
4
6
10
18
25
0
2
0
9

8
8
8
8
8
8
8
8
8
8
8

8 0 = 8
7 = 1
15 = ­7
4 = 4
6 = 2
10 = ­2
18 = ­10
25 = ­17
0 = 8
2 = 6
0 = 8
9 = ­1

­
­
­
­
­
­
­
­
­

­
­

­

64
1
49
16
4
4
100
289
64
36
64
1

692/12 = 57.7

57.7  =   7.6

Classwork/Homework
Pg.30  #4,5,6 



Page 30  #4

#4.  For each set of data below, create another set of data 
with the parameters given.  Explain what you did to create each 
set.

(a)  masses of rainbow trout caught during a fishing contest:
1.2, 5.1, 1.1, 0.8, 1.3, 1.1, 0.9, 1.3, 1.1
Data in order:  0.8, 0.9, 1.1, 1.1, 1.1, 1.2, 1.3, 1.3, 5.1

Calculate the range and S.D. so that we know what the new set 
of data should have.

The new set of data should have:
-the same number of values (9)
-a range of 4.3
-a S.D. of the same of lesser value (≤1.3)
-a different mean (mean was 1.5)

EXAMPLE:
0.8, 1.5, 1.5, 1.5, 1.5, 1.5, 1.5, 1.5, 5.1

-has 9 numbers
-has a range of 4.3
-has a S.D. of 1.2
-has a mean of 1.8

(b) temperatures recorded at 1-h intervals during the day:
-3, -2, -1, -1, 0, 1, 2, 3, 2, 1, 0, -2

Data in order:  -3, -2, -2, -1, -1, 0, 0, 1, 1, 2, 2, 3
Calculate the range and S.D. so that we know what the new set 
of data should have.

The new set of data should have:
-the same number of values (12)
-a range of 6
-the same mean (mean is 0)
-a standard deviation less than before (<2)

EXAMPLE:
-3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 3

-the same number of values (12)
-a range of 6
-mean is 0
-the standard deviation is 1

Questions #5 and #6

#5.  For each set of data below, create another set of data 
with the same number of values, the same amount of variation, 
and the same range, but with a different mean.  Explain what 
you did to create each set.

(a) speeds of cars:
95, 101, 97, 101,105, 105 , 106, 104, 98, 92, 101, 100, 96, 102

-if you change each value by the same amount, the mean will 
change by that same amount, and the range and S.D. will remain 
the same.

Example: subtract 5 from each value
90, 96, 92, 96, 100, 100, 101, 99, 93, 87, 96, 95, 91, 97
-the range has not changed (still is 14)
-the S.D. has not changed (still is 4)
-the mean has changed (from 100 to 95)

(b)  number of hours Jimmy spent watching TV
1, 3, 0, 1, 9, 8, 3

Example:  add one to each data value
2, 4, 1, 2, 10, 9, 4

#6.  Find the standard deviation of the set of data shown in 
each graph.

-To do this:  Create a set of data using the histograms

For example
In (a), your data values may be:

5, 5, 5, 6, 6, 6, 7, 7, 7, 8, 8, 8, 9, 9, 9
or

5.5, 5.5, 5.5, 6.5, 6.5, 6.5, 7.5, 7.5, 7.5, 8.5, 8.5, 8.5, 9.5, 9.5, 9.5

-now find the mean, fill out the table, calculate S.D.

If all data values are the same, then standard deviation will 
always be zero.



Standard Deviation on the TI-83

STEPS:
1.  Stat
2.  Edit + Enter
3.  Input data into a column (preferably L1)
4.  Stat + Calc + Enter
5.  2nd function + L (# of column used in 3) + Enter
6.  Standard Deviation is σx

EXAMPLE:
The lengths of time, to the nearest minute, required by 
people in an office pool to type letters are given.

4 7 3 9 8 10 5 10 5 6
8 3 7 1 6 9 8 5 11 8
6 9 4 7 2 8 12 7 9 10

Find the σx of the data.



Classwork/Homework

Do Question #8 Page 31

-Draw and label a box and whisker plot for each (make 
sure to label the 6 values....don't need to use a number 
line)
-Draw and label a histogram for each (
-Calculate the standard deviation for each

-Compare Group 1 and 2 using all three (box and whisker, 
histogram, and standard deviations).

Classwork

Do Questions Page 32 # 9 - 11



Classwork:  Answers

Do Questions Page 32 # 9 - 11

(9)  Since each set has the same amount of numbers and 
their range is the same, their standard deviation will also be 
the same.

-Adding or subtracting the same amount to each value 
will cause this situation.

(10)  For this question,  match the ones that stand out first:
d - 0.50 (values are right at the mean)
a - 3.67 (values are spread the furthest from the 

mean)
c - 1.16 (values are close to the mean)
b - 2.87 (values are further from the mean)

(11)  Create 3 data sets that have:
-5 pieces of data
-A mean of 20
-each have a different standard deviation

First, you have to remember how to calculate mean:
-add up the 5 numbers and divide by 5

Second, you need to think of 5 numbers that when 
added give 100 so that when you divide by 5, you will get 20.

Examples:
20,20,20,20,20
50,0,0,0,50
0,10,20,30,40

-each have 5 numbers, each has a mean of 20, 
and each would have, if calculated, a different S.D.
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